Using a discrete choice one-factor model, we estimate mean treatment parameters and distributional treatment parameters to analyze the effects of degree of sick leave on the probability of full recovery of lost work capacity for employed and unemployed individuals, respectively. Our results indicate that one year after the sick leave spell started, the average potential impact of part-time sick listing on an individual randomly chosen from the population on sick leave was positive for both groups, but the average effect on those who actually were on part-time sick leave was positive only for the employed, and negative for the unemployed.
Introduction
In Sweden, part-time sick leave (PTSL) has been suggested as an assessment toward work orientation if employees combine it with some hours of work (Andrén and Palmer, 2004) . In some countries (e.g., all of Scandinavia), it is possible to combine part-time work with part-time sick leave when people's work capacity with respect to their contracted job is reduced by at least 25%. The degree of compensation during a sick leave spell is determined accordingly to the person's work capacity. Ideally, people with partially-reduced work capacity should not leave the labor force but instead be supported to remain in, or find, appropriate jobs (OECD, 2003) . Despite the recent focus among policy makers on this issue, very few studies (e.g., Andrén, 2008, 2009; Andrén and Svensson, 2009; Andrén, 2010 , Høgelund et al., 2010 have empirically analyzed if people with partially-reduced work capacity should not leave the labor force. All these studies tested the impact of PTSL on full recovery of lost work capacity of employees. Basically all employed workers are covered by the sickness insurance (SI), but other categories (e.g., unemployed and self-employed) are also eligible. To our knowledge, no study has analyzed the effect of PTSL on categories of insured individuals other than employed workers. As far as results, a few studies (e.g., Larsson 2004 Larsson , 2006 Henningsen 2007; Hall and Hartman 2010) that have found empirical evidence that economic incentives are important for the use of sickness insurance among the unemployed. 1 We analyze the impact of PTSL on the probability of full recovery of lost work capacity among unemployed people. PTSL as being discussed mainly as a way of avoiding long-term absences from work (which in most cases ended by a permanent exit from the labor market), was always connected to employed workers with reduced work capacity who can combine part-time work with PTSL.
Therefore, it is of policy interest to find out the impact of PTSL on full recovery when it is not combined with some hours of work. The fact that unemployed people have less opportunity to keep in contact with a work place motivates the present study, which aims to estimate the impact of PTSL on full recovery of lost work capacity among unemployed individuals. Using a discrete choice one-factor model, we estimate mean treatment parameters and distributional treatment parameters from a common set of structural parameters for 572 unemployed and 3,607 employed individuals selected from a representative sample of 1 For example, Larsson (2006) focused on the interplay between unemployment insurance (UI) and SI in Sweden, and
found that an increase in wages seems to have a different effect on the sick-report rate for unemployed people who can benefit from moving to SI, as compared to those who cannot. Henningsen (2008) examined the transition from unemployment with UI to SI in Norway, and found a pre-exhaustion spike in the SI hazard for most limits implied by the various policy regimes. He reported that his results call for further attention to the employability of persons registered as unemployed and to screening of applicants for benefits related to sickness and disability.
persons (aged 20-64 years) one year after they started a sickness spell. Given the limitations caused by the sample size of the "treatment" group of unemployed individuals, which includes only 52 persons, our estimates are only general "points of reference". Our estimates of the treatment on the treated (TT) parameter, which measures the effect of PTSL on those who were actually on PTSL, were positive for the employed, but negative for the unemployed.
The study is organized as follows. The next section presents the institutional settings of SI and unemployment insurance (UI) in Sweden, while Sections 3, 4, and 5 present the empirical specification, data, and the estimated results, respectively. The final section summarizes the paper and draws conclusions.
Institutional settings
The purpose of SI is to provide economic support when the worker is too sick to work and support himself/herself. Basically all employed workers are automatically covered by the SI. Students and unemployed workers are also eligible for the SI as long as certain requirements are met. An unemployed person must be registered at a local employment office as a job seeker. 2 The size of his SI benefits is not based on his/her UI benefits but on his/her wage before unemployment. Thus, unemployed persons without previous employment are not eligible for SI benefits.
Given the institutional framework, it is possible for a person who has not lost more than 75% of his/her work capacity to be on sick leave part-time and work part-time. The right to compensation of income loss due to sickness or disability is based on the medical evaluation of the person's loss of work capacity due to the disease, sickness, or injury. However, it has been observed that physicians often give in to patient demand for sick-listing, even in cases when the physician's own judgment speaks against sick-listing (Englund & Svärdsudd, 2000) .
Following the physician's evaluation, it is the social insurance office that decides whether an individual is entitled to compensation, and if so what type (i.e., 25%, 50%, 75%, or 100%). In most cases, social insurance officers accept the recommendation of the physicians as final rather than use their own judgment (Hensing, Timpka, & Alexanderson, 1997) . Although PTSL can fulfill the goal of keeping in 2 For a detailed description of the UI settings and the economic incentives to choose a transition from unemployment to sick leave, see Larrson (2006) and Hatman and Hall (2008) .
contact with the job, it might also function as replaced leisure. In most cases, people on sick leave lose only a relatively small amount of money.
3
There is both a lower and an upper limit to these benefits. UI and SI benefits are based on the salary earned before the event of unemployment or sick leave, up to a ceiling above which the benefit is constant. The replacement ratio has been the same in both systems (80% of previous earnings), whereas the ceiling for SI benefits has been about 35-40% higher than for UI benefits. The UI ceiling was adjusted 
Data
Due to numerous changes in the rules related to sick leave and data availability, we decided to use data from a period when PTSL was not specifically listed in the general guidelines for sicklisting. Thus, this study uses the 2002 sample of the RFV-LS database of the Swedish Social Insurance Agency of Sweden.
The database includes exact dates of when sickness spells began and ended, as well as the states before and after sickness (work, education, unemployment, temporary, or permanent disability, etc.). It also contains information about individual characteristics (such as age, marital status, citizenship, etc.), the job (occupation, type of employer), the social insurance (local and regional office, the source of money, etc.), One variable of main interest is the degree of sick leave, which is used to construct the group of part-time sicklisted individuals. As already pointed out by Andrén (2011) , the definition of PTSL is important when reporting impacts of PTSL on recovery of lost work capacity. In order to draw conclusions about the effects of PTSL compared to full-time sick leave (FTSL) it is necessary to assume that the cases are otherwise equivalent ( for example as regards the reduction in work and the severity of the disease, as well as all other factors that may influence sick-leave periods, e.g., workplace
characteristics. However, due to the sample size limitation, we can only use one of the four definitions reported by Andrén (2011) , i.e., the unemployed (or employed) person was on PTSL in the beginning and/or the end of the analyzed sick leave spell. We end up with a subsample of 52 persons, which is almost double compared with the other definitions (i.e., 25 unemployed started their sick leave spell on part-time; 20 unemployed were on PTSL both in the beginning and the end of the spell; and 27 unemployed started on full-time and ended on part-time). The sample size of the "treatment" group also limits the use of of many explanatory variables in the empirical analysis (as suggested by the theoretical and institutional frameworks). Table A1 in the Appendix presents descriptive statistics of the variables used in the empirical analysis, by degree of sick leave for both employees and the unemployed.
Another important variable for our analysis is outcome, which in this paper is defined as a discrete binary variable that takes the value one if the unemployed fully recovered his/her lost work capacity at the end of his/her spell of sick leave; and zero otherwise. The choice of instrument in this study is based on the fact that the nature of certain work task makes it difficult for some employers to offer only some hours of work to employees with partiallyreduced work capacity. During the period analyzed in this paper, the employer paid the first two weeks, and afterwards the compensation was paid by the social insurance, which implies that some employees with partially-reduced work capacity might end up in the combination PTSL/part-time unemployment from the very beginning of the sick leave spell. The social insurance pays the compensation for unemployed people from the second day of sick leave. Some sicklisted people (both employed and unemployed) who recover enough to be able to work some hours have difficulties finding part-time jobs.
All these characteristics suggest that the occupation (or the occupational groups) is expected to impact the selection into part-time or full-time sick leave, but not necessary the recovery of lost work capacity.
Therefore, we use the occupational groups as instruments in our econometric model.
The model and the estimation strategy
The point of departure is an individual of working age with a diagnosed health condition and an accompanying reduced work capacity. Given the institutional settings of the sickness insurance, this implies a decision between part-time and full-time sick leave. The choice of the degree of sick leave is a complex dynamic decision made by several parties, which never all meet together. As regards, employed individuals, there is a dynamic interaction between the individual, the physician, and social insurance administrator, and the employer, while for unemployed individuals an employer is not involved: instead, an unemployment insurance administrator is involved. In both cases (i.e., employed and unemployed individuals), it has to be an agreement among the parties before a final decision can be made, meaning that the selection into PTSL or FTSL can be represented by just one indicator. Given that the "negotiation" parties are not the same for the employed and the unemployed , the selection into PTSL and FTSL is expected to be different. This implies that even though we can use the same econometric model for the two samples (of employed and unemployed people), the model specification for the selection is not the same.
The common objective of all parties involved in the decision on degree of sick leave is to choose the alternative (PTSL or FTSL) with the highest likelihood of full recovery of lost work capacity in the shortest amount of time. The relevant outcome is therefore a measure of the probability to fully recover lost work capacity. Thus, a suitable structure for the empirical framework is a discrete choice switching regression model with an endogenous switch between the two states (Heckman, 1978; 1979) . Aakvik et al. (1999 Aakvik et al. ( , 2000 Aakvik et al. ( , 2005 proposed and implemented a methodology that is sufficiently flexible to accommodate discrete, continuous, and mixed discrete continuous outcome variables and can be generalized to panel data settings, and applied the model to study the Norwegian Vocational Rehabilitation training program. Andrén (2008, 2009 ) adapted Aakvik et al. (2005) 's model to study PTSL in Sweden. We follow these previous papers and their models, and estimate a discrete choice one-factor model that evaluates the effect of PTSL for the unemployed. Given the institutional settings, the selection into PTSL or FTSL should be related to the individual's work capacity and their work tasks. Therefore, we use the same model and estimate the model separately for the employed and the unemployed.
Results

The estimates of the factor model
The outcome for an individual might depend on how the "treatment" is assigned to the person as well as on how the "treatment" is assigned across persons. We estimate the effect of the same policy (the use of PTSL), but due to sample size we pooled together assignments at different points of the analyzed spell.
However, the reason for the decision is the same: a reduced work capacity which might allow people to work some hours, given their work tasks. The estimates of the factor model are reported in Table 1 , which presents the estimates for the selection equation for the degree of sick-leave, and in Table 2 , which presents the estimates for the outcome equations (i.e., the probability of full recovery of lost work capacity for people who sicklisted full time and part time, respectively).
All estimated coefficients of the selection equation are statistically different from zero for both model specifications for the employee sample. Several of the estimated coefficients of the selection equation (gender, age, region, and physician type) are statistically different from zero for both the employed and the unemployed, which indicates that individuals under "treatment" differ significantly from non-participants with respect to observable characteristics. The coefficients that are statistically significant (at the 5% level or better) differ in magnitude across the analyzed samples and/or specifications, but have the same sign for the employed and the unemployed. The estimated parameters for the occupational type (our instruments) are statistically different from zero only for the s employed.
Several of the estimated coefficients of the outcome equations are statistically different from zero for both model specifications for the employee sample, but, with the exception of the estimate of age-squared in the part-time equation, none of the estimated coefficients of the unemployed are. The estimated coefficients for the full-time equation for the employed suggest that males and those who are Swedish born are more likely to recover, and the recovery probability is increasing with age at a decreasing rate. The likelihood of full recovery is decreasing if the employees were on sick leave due to a musculoskeletal diagnosis or a mental disorder. The statistically significant estimates for the part-time equation show the same direction of the impacts of age and diagnosis. # The benefit amount is based on a theoretical income, sjukpenninggrundande inkomst (SGI), which is calculated based on current or prior earnings. The lowest possible SGI is 24 percent of a base amount, which is set every year by the government. The highest possible SGI is 7.5 times the base amount. Table 3 presents the average treatment effect (ATE) and of starting the sick leave part time compared to full time, and the effect of the treatment on the treated (TT). The ATE is estimated on the whole group of employees on sick leave and measures the average potential impact on an individual randomly chosen from the unemployed (or employed) population on sick leave. The ATE for the unemployed suggests that, on average, an unemployed individual on PTSL has a nearly 25% higher probability of full recovery of lost work capacity than if she/he would have been on FTSL during the entire spell. The results for employed persons differ very much between the two specifications, which suggests that if the workplace characteristics are ignored in the process of sick listing, an employee on PTSL has, on average, a nearly 37% lower probability of full recovery of lost work capacity than if she/he would have been on FTSL during the entire spell. When workplace characteristics are taken into consideration (the extended specification), an employed worker on PTSL has, on average, a nearly 18% higher probability of full recovery of lost work capacity than if she/he would have been on FTSL during the entire spell.
The estimates of the treatment effects
The TT parameter measures the effect of PTSL on those who actually were on PTSL. TT describes the difference between the actual state and the counterfactual state, in case the individual had been chosen or sorted into full-time sick leave. The estimated parameter was positive for the employed people, but negative for unemployed, which suggest that more analysis of using the PTSL for the unemployed should be done Table 4 presents the estimated distributional effects (based on the parameters of interest), allowing us to investigate how many would gain or lose from PTSL or being indifferent to the degree of sick leave . The ATE estimates suggest that about 33% of the unemployed and 18% of the employees on sick leave fully recovered due to PTSL. Moreover, the majority of the employees (about 71%) and the unemployed (about 56%) who were on sick leave would have had the same outcome (recovery) in both states. The TT estimates show that about 36% the employees on PTSL, and 9% of the unemployed on PTSL fully recovered following PTSL. Moreover, the majority of the unemployed (about 66%) and about 37% of the employed on sick leave would have had the same outcome (recovery) in both states. The good news is that only about 1% of the employed on PTSL did not recover following the part-time "intervention". 
Summary and conclusions
PTSL is one of the "inventions" suggested by the Swedish government in 2002 expected to help people with reduced work capacity not lose contact with their work place, and in so doing combat earlier permanent exit from the labor market. This has turned out to work well for employed people with reduced work capacity. However, unemployed people who worked before becoming unemployed can also have reduced work capacity, and may therefore combine unemployment with PTSL. However, there was not, and there is not yet, a special "PTSL" policy explicitly aimed to this population. Moreover, it is more difficult to build expectations about the combination of sick leave and something other than paid work.
Therefore, using data from the National Agency of Social Insurance we assessed the effect of PTSL on the probability of full recovery of lost work capacity for both unemployed and employed individuals by estimating a discrete choice one-factor model, which takes into account the selection into the degree of sickness (part-time and full-time). Given different institutional settings, it was not surprising to find that after one year, the TT parameter, which measures the effect of PTSL on those who actually were on PTSL, was positive for employed individuals, but negative for unemployed ones. However, the ATE parameter, which measures the average potential impact on an individual randomly chosen from the analyzed population (i.e., employed on sick leave and unemployed on sick leave), was positive for both the employed and the unemployed. The results also suggest that it is important to take into consideration workplace characteristics when deciding on an employed individual's degree of sick leave. If workplace characteristics are ignored in the process of sicklisting, an employee on PTSL is expected to have on average about 37% lower probability of full recovery of lost work capacity than if she/he would have been on FTSL during the entire spell. When workplace characteristics are taken into consideration, an employed individual on PTSL has on average about 18% higher probability of full recovery of lost work capacity than if she/he would have been on FTSL during the entire spell.
The estimated distributional effects suggest that the majority of the employed (about 71%) and the unemployed (about 56%) who were on sick leave would have had the same outcome (recovery) in both states. About 36% of the employed individuals on PTSL and 9% of the unemployed on PTSL fully recovered following PTSL. Moreover, the majority of the unemployed (about 66%) on sick leave would have had the same outcome (recovery) in both states, and only about 1% of the employed on PTSL did not recovered due to the part-time "intervention". 
